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Abstract 
Pursuit of appropriate membrane-based water treatment technology has been heightened. 
Polymeric membranes have been used to remove macro-, micro- and nano-pollutants from 
contaminated water. Recently, carbon nanotube-based nanocomposite membrane technologies 
have been adopted to eradicate fresh water crisis. Nanocarbon-based membranes have strong 
affinity towards water molecules and rejects salts and pollutants.The current glitches and future 
challenges in the use of nanocomposite membranes for water decontamination need to be 
understand. Advance antifouling membranes with self-cleaning properties must be focused for 
high performance industrial applications.  
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1. Introduction 
Water pollutants have led curiosity towards the desalination membranes. The 
micro/nano-pollutants may enhance climate changes and health hazards. Membrane 
technology has gained importance for water purification. The aligned nanocarbon materials 
such as carbon nanotube (CNT) have ability to form robust pores in membranes for water 
decontamination [1-8]. The appropriate pore diameters may form channels for rejecting salt 
and ions [9-15]. The pores may selectively identify and reject ions [16-20]. The nanocarbon 
structure offers frictionless transport of water molecules. The membranes must have reusable, 
antifouling, and self-cleaning properties. New membrane materials need to be designed, 
develop, and apply for controlling desalination, salt rejection, permeation, transport, 
separation. and water flux. In this article, formation of nanocomposite membranes for 
enhanced functionalization, water flux, permeability, and salt rejection have been explained. 
There are several challenges of CNT-based membrane which need to be addressed. 
 
2. Carbon nanotube in membranes technology 
Carbon nanotube is composed of cylindrical graphenenanosheets. It is a nanoallotropic form 
of carbon. The rolled up nanotube structure is useful to construct other fascinating materials 
[21-25].Single-walled carbon nanotube (SWCNT) consists of a single graphene layer. 
Multi-walled carbon nanotube (MWCNT) is composed of multiple graphene nanosheets. 
Both the SWCNT and MWCNT have been used for composite formation and water 
desalination [26-35].  The CNT-based membranes are shown in Fig. 1. The nanotubes have 
been employed to eliminatethe desalination contents. The nanotubes have inner hollow cavity 
for desalination. The SWCNT and MWCNT possess high surface area, aspect ratios, suitable 
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hydrophobicity, and appropriate pore diameter for efficient water transport. These 
membranes have facile water flow through it and provide retention to pollutants. 
 
 
Fig. 1.Structure of carbon nanotube membrane and movement of molecules. 
3. Polymer nanocomposites in membranes technology 
Pristine polymers have been used for water purification [36-40]. Table 1 shows the polymer 
matrices and membrane properties of the materials. However, the modern technology 
promotes the development and use of nanocomposite membranes. The employment of 
nanomaterials in membranes may increase the robustness, solute retention, and water 
permeability of the membrane [41-45]. In polymer membranes, there is possibility of foulants 
aggregation on the surface. This process may enhance the fouling to prevent flow 
configuration and velocity. The water flux is also reduced. Fig. 2 illustrates the membrane 
filtration system used for water desalination. In the membrane filtration set-up, if the direction 
of feed is similar to membrane alignment there are more chances of foulants accumulation. 
Recently, feed direction is adjusted opposite or tangent to the membrane side. This alignment 
  
 
Ivy Union Publishing | http: //www.ivyunion.org October 26, 2019 | Volume 3 | Issue 1  
Kausar A, American Journal of Environmental Science & Technology 2019, 3:42-48 Page 4 of 7 
may result in less foulants layer development and increased water flux. Nowadays, functional 
carbon nanotubes have been used to enhance the pollutant retention, salt rejection, and water 
flux.  
Table 1.Properties of membranes. 
Membrane Properties 
Polysulfone Enhanced thermal stability, fouling resistance, 
separation, increased water flux 
Poly(ether sulfone) Improved water flux, protein rejection 
Poly(methyl methacrylate) Increased water flux, sensitivity, salt rejection 
Poly(vinyl fluoride) Enhanced separation, antifouling 
Polystyrene  Permeability, separation 
Epoxy Improved permeability, hydrophilicity, salt rejection 
 
 
 
Fig. 2.  Filtration process. 
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4. Future challenges 
Nanocomposites have found application in membrane technology to expand the membrane 
performance and membrane life. Compared with the conventional separation technology, 
nanocomposite membranes have shown better removal capacity and cost effectiveness. The 
membranes composed of polymer and nanocarbon have enhanced chemical stability, 
robustness, mechanical strength, and flexibility. The structural integrity of membranes can be 
enhanced using well-controlled pore diameters, size, and distribution [46-54]. The carbon 
nanotube membranes are pioneering in membrane technology. Aligned SWCNT and 
MWCNT have been reinforced in polystyrene, rubbers, epoxy, and other thermoplastic and 
thermosetting polymers [55-59]. The nanocomposite membranes have better water 
permeability, low cost, and scalability for industrial applications. The salts, macromolecules, 
colloids, and contaminants may be deposited/adsorbed on the membrane surface and pores. 
This effect may lead to degenerated permeation, low water flux, low selectivity and 
separation during filtration operation. The fouling phenomenon is also supported. Thus, the 
membrane life is reduced. 
 
5. Conclusion 
Polymeric membranes have been used for separation of pollutants from water. However, 
issues such as pore blocking, coagulation, and membrane fouling decrease the process 
efficiency. The nanocomposites have been successfully applied in membrane technology to 
progress the membrane performance and life. Use of nanocarbon-based nanocomposite 
membranes have enhanced robustness, selectivity, antifouling, permeability, and desalination 
capability. Themembrane challenges can be overcome by using modified nanocarbon 
membranes.  
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